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DESCRIPTION 

METHOD FOR PREDICTING DRUG METABOLIZ ING ACTIVITY BY ANALYSIS 
OF GLUCURONOSYLTRANSFERASE GENE MUTATION 

5 

Technical Field 

The present invention relates to a method used in the 
field of clinical testing, in particular to a method for 
assaying genes of an enzyme involved in glucuronidation, 
10 and probes and a kit used therefor. 

Background Art 

Uridine diphosphate glucuronosyltransf erases 

(UDP-glucuronosyltransf erases, UGT) are enzymes that 
15 catalyze glucuronidation of various drugs. UGTs are 

grouped into two families, UGT1 and UGT2 , based on the 

homology of their amino acid sequences. 

At least 9 isoforms are known to exist for UGT1, that 

is, UGT1A1 and UGT1A3 to UGT1A10. For example, UGT1A1 
20 conjugates bilirubin, amine, phenol and the like, while 

UGT1A6 conjugates phenol that has a planar molecular 

structure. Human UGT1 gene (UGT1) is present on the 

chromosome 2q37 and comprises an exon 1 that is substrate 

specific for each isoform (1A1 to 1A10) and exons 2 to 5 
25 that are common for all isoforms, and has a promoter region 

including a TATA box that is present upstream of each exon 
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1 . The isoforms have their respective unique amino terminal 
regions that are encoded by one of at least nine exons in 
the first exon group, and a common carboxyl terminal region 
that is encoded by 4 exons. 
5 Meanwhile, UGT2 is grouped into the subfamilies of 

UGT2A that conjugates odorants and UGT2 that conjugates bile 
acids and steroids. 

Jaundices for which a clear cause (observation of 
hemolysis etc . ) is not found and which exhibit no abnormality 

10 other than a high serum bilirubin value in a standard liver 
function test are referred to as "constitutional jaundices" 
and are broadly classified into Crigler-Na j j ar syndrome type 
I and type II and Gilbert syndrome in which indirect 
(unconjugated type) bilirubin rises in level, and 

15 Dubin- Johnson syndrome and Rotor syndrome in which direct 
(conjugated type) bilirubin rises in level. It has been 
reported that a mutation occurs in exon 5 of UGT1A1 gene 
in Crigler-Na j jar syndrome type I and type II and Gilbert 
syndrome. More specifically, due to a mutation (Y486D) in 

20 which tyrosine is replaced with aspartic acid at position 
486 in the amino acid sequence, the enzyme activity drops 
to l/13th that of the normal enzyme. 

Meanwhile, cytochrome P450 is well known as a substance 
involved in drug metabolism in the body. It is also well 

25 known that due to differences in polymorphisms of this enzyme 
a specific drug may not be metabolized to cause abnormality 
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in drug metabolism. Abnormalities in drug metabolism are 
caused not only by polymorphisms of cytochrome P450 . Since 
a drug undergoes glucuronidation to be metabolized as 
described above, it has been known that polymorphisms of 
5 UGT are involved in drug metabolism. However, with respect 
to the relation between polymorphisms of UGT and the 
metabolism of various drugs, an available mutation of genes 
that can reflect metabolism for a large number of drugs is 
unclear. In particular, the relation between mutations of 
10 the exon 5 region of UGTl gene and drug metabolism is unclear . 

DISCLOSURE OF THE INVENTION 
(Problem to be Solved) 

It is an object of the present invention to provide 
15 a method for assessing, predicting or assaying drug 
metabolism by effectively detecting a mutation of a gene 
coding for UGT. 

(Means for Solving the Problem) 

As the result of concentrated research the present 

20 inventors found that, since a gene coding for UGT comprises 
five exons of which the regions of exons 2 to 5 are common 
to the isoforms of UGTl, it has been recognized that by 
investigating mutations of these regions, especially by 
detecting (a) mutation (s) in the exon 5 region of the UGTl 

25 molecule, mutations in UGTl can be effectively detected 
without conducting assay for each UGTl isof orm, which allows 
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efficient prediction of drug metabolism. The finding thus 
completes the present invention. 

More specifically, this invention comprises the 
following. 

5 1. An assay method for drug metabolizing activity of 
UDP-glucuronosyltransf erase (UGT) , comprising a step of 
detecting (a) mutation (s) in an exon 5 region of a gene coding 
for UGT . 

2. The assay method according to the preceding 1, further 
10 comprising a step of detecting (a) mutation (s) of an increase 
or decrease in the repeating sequence of TA present in a 
TATA box of a promoter region. 

3 . The assay method according to the preceding 1 or 2 , wherein 
the method comprises a step of detecting (a) mutation (s) 

15 in an exon 5 region having a nucleotide sequence that is 
common to each isoform of UGT1A1, UGT1A3, UGT1A4 , UGT1A5, 
UGT1A6, UGT1A7, UGT1A8, UGT1A9 and UGT1A10 for a sample 
including a gene coding for UGT1, without conducting an assay 
for each of the isoforms. 

20 4 . The assay method according to the preceding 3, comprising 
a step of detecting (a) mutation (s) in the exon 5 region 
of each isoform of UGT1A molecule, that correspond ( s ) to 
nucleotide number 1456 in the genetic sequence of UGT which 
encodes an amino acid at position 486 in the amino acid 

25 sequence of UGT1A1 molecule. 

5. The assay method according to any one of the preceding 
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1 to 4, comprising, in addition to the step of detecting 
the mutation (s) , a step of detecting (a) mutation (s) in at 
least one region of the regions of exons 1, 2, 3, and 4 of 
a genetic sequence coding for a UGT molecule. 
5 6. The assay method according to the preceding 5, comprising 
a step of detecting at least one genetic sequence mutation 
of a mutation at nucleotide number 226 in a genetic sequence 
of UGT coding for an amino acid at position 71 in the amino 
acid sequence of UGT1A1 molecule and a mutation at nucleotide 

10 number 486 in a genetic sequence coding for an amino acid 
at position 229 in the amino acid sequence of UGT1A1 molecule. 
7. A UGT gene having (a) mutation (s) comprising the base 
substitution described in the preceding 3 or 4, or a gene 
fragment including the mutation (s). 

15 8. DNA fragments having a functionally effective length as 
assayed DNA that are provided for the detection method for 
a base substitution described in any one of the preceding 
1 to 6, or DNA fragments having a functionally effective 
length as probes for use in the detection method for a base 

20 substitution described in any one of the preceding 1 to 6. 
9. The DNA fragments according to the preceding 7 or 8, which 
are oligonucleotide probes that are specific to UGT having 
a base sequence set forth in any one of SEQ ID NOS : 1 to 
3. 

25 10 . The assay method according to the preceding 5 or 6, which 
uses a combination of probes having a base sequence set forth 
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in SEQ ID NO: 1 and probes having a base sequence set forth 
in SEQ ID NO: 2 and/or 3. 

11. A detection device in which the oligonucleotide probes 
according to any one of the preceding 7 to 9 or the 

5 oligonucleotide probes used for the method according to the 
preceding 10 are provided within the same device. 

12. The detection device according to the preceding 11, which 
is a nucleic acid array or a nucleic acid chip in which an 
end of the base sequence of the oligonucleotide probes 

10 according to any one of the preceding 7 to 9 is immobilized 
by bonding to an insoluble support via a functional group. 

13. A method for assessing, predicting or assaying drug 
metabolism using the device according to the preceding 11 
or 12. 

15 14. An assay kit used in the method according to any one 
of the preceding 1 to 6, 10 and 13, which includes the nucleic 
acid fragments according to any one of the preceding 7 to 
9 or the device according to the preceding 11 or 12. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a view showing the layout of nucleic acid 
probes on a DNA chip. 

Figure 2 is a view showing the assay result for sample 

1 (normal specimen) . 

25 Figure 3 is a view showing the assay result for sample 

2 . 
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Figure 4 is a view showing the assay result for sample 
Figure 5 is a view showing the assay result for sample 
Figure 6 is a view showing the assay result for sample 
Figure 7 is a view showing the assay result for sample 
Figure 3 is a view showing the assay result for sample 

DESCRIPTION OF THE PREFERRED EMBODIEMNT 

Hereunder this invention is described in detail by 
way of embodiments. 

15 The 2-amino-5-nitro-4-trif luoromethylphenol 

glucuronide conjugate is a principal metabolite of flut amide, 
which is a nonsteroidal antiandrogenic drug used to treat 
prostatic cancer and has strong hepatotoxicity . 

2 -amino-5-nitro-4-trif luoromethylphenol is 

20 glucuronidated by UGT . The enzymatic reactions in 
glucuronidation by the enzymes of each of the isof orms UGT1A1 
and UGT1A6 between their normal molecules and molecules with 
Y486D mutation were compared, respectively. The results 
showed that the UGT1A1 mutant had a maximum velocity of about 

25 12% relative to the maximum velocity of the wild type, and 
had a Km value which was about half of that of the wild type 
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with respect to 2-amino-5-nitro-4-trif luoromethylphenol 
and equal to that of the wild type with respect to 
UDP-glucuronate v In contrast, the UGT1A6 mutant exhibited 
less than 1% of the activity of the wild type, and the maximum 
5 velocity and Km value were both at levels at which measurement 
was not possible. 

As mentioned in the foregoing, since UGT1 gene has 
regions of exons 2 through 5 that are common for each isof orm 
and an exon 1 region that differs for each isoform, it can 

10 be said that when mutations occur in the common exon regions 
the UGT1 enzyme activity will decrease for all the isof orms . 

By investigating mutations in the common exon regions, 
this invention provides a method for effectively assaying 
genetic mutations for all isof orms that can be present for 

15 UGT1. More specifically, for example, by assaying a 
mutation (Y486D) in the exon 5 region of UGT1A1 and UGT1A6 
it is possible to predict drug metabolism by these enzymes. 

Further, by adding a step of detecting mutations in 
the exon 1 region of UGT1 to detect mutations that are unique 

20 to each isoform, and combining these, this invention can 
provide an assay method for mutations of UGT gene that enables 
a comprehensive reduction in the frequency of omissions in 
detecting mutations of UGT gene. It is thus possible to 
provide a method for conducting effective assay and 

25 prediction of drug metabolism. 

This invention discloses an assay method for (a) 
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mutation (s) in the exon 5 region of UGT1A1, more specifically, 
a Y486D mutation, and the assay method allows to detect the 
simultaneously occurring mutations in other isoforms. For 
example, the same probes and/or the same device can be used 
5 to assay a Y487D mutation that is amutation of UGT1A3, UGT1A4 
and UGT1A5, a Y485D mutation that is a mutation of UGT1A6, 
and a Y483D mutation that is a mutation of UGT1A7, UGT1A8, 
UGT1A9 and UGT1A10, etc. Therefore, according to the method 
of this invention, it is possible to detect mutations in 

10 the exon 5 regions of all of these isoforms using one kind 
of nucleic acid probes without having to individually 
assaying mutations for each of the isoforms of UGT1A that 
plays an important role in drug metabolism, thus enabling 
the assessment, prediction-or assay for drug metabolism by 

15 a decrease in the enzyme activity. 

Further, by detecting an increase or decrease in TA 
sequence repetitions present in a TATA box that is present 
in the promoter region of UGT gene, detection of the drug 
metabolizing activity of UGT can be carried out with greater 

20 accuracy. Normally, the TA sequence is repeated 6 times 
in the region of a TATA box. However, when the number of 
TA sequence repetitions increases or decreases it influences 
the drug metabolizing activity of UGT. Thus, the drug 
metabolizing activity of UGT can be assayed by detecting 

25 mutations relating to an increase or decrease in the number 
of TA sequence repetitions. More specifically, the drug 
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metabolizing activity of UGT can be assayed by detecting 
mutations in which the number of sequence repetitions is 
any one number from 4 to 8 and a combination of any numbers 
from 4 to 8 in the case of heterozygotes, and mutations in 
5 which the number is 4, 5, 7 or 8 in the case of homozygotes. 
A method for detecting mutations relating to an increase 
or decrease in the number of TA sequence repetitions in a 
TATA box can be carried out according to a known method. 

Since a genetic mutation to be detected is clarified 

10 and specified in this invention by following the disclosure 
of the invention, it will be easy for a person skilled in 
the art to suitably apply the method for the detection of 
the mutation or to apply the method after, modifying it 
appropriately- For example, when taking as a target a UGT 

15 gene of a tested subject, detection of the specific mutation 
of this invention ( Y48 6Dmutation) can be conducted according 
to various methods for analyzing a base sequence that 
includes the mutation site. Examples of such methods 
include Southern hybridization, dot hybridization (J. Mol . 

20 Biol., 98: 503-517, 1975, etc.), dideoxy sequencing, and 
various detection methods that combine DNA amplification 
techniques [for example, polymerase chain reaction 
(PCR) -restriction fragment length polymorphism (RFLP) 
analysis, PCR-single strand higher-order structure 

25 polymorphism analysis (Proc. Natl. Acad. Sci., U.S.A., 86: 
2766-2770, 1989, etc.), PCR-specific sequence 



10 



oligonucleotide (SSO) analysis, and an allele-specif ic 
oligonucleotide technique using PCR-SSO and dot 
hybridization (Nature, 324: 163-166, 1986 etc.)]. It is 
also possible to conduct simple and easy detection with a 
5 nucleic acid array or nucleic acid chip using an 
oligonucleotide probe. 

(Probe) 

For a gene encoding UGT1 molecule, a mutation (G71R) 
10 at nucleotide number 226 in exon 1, a mutation (P229Q) at 
nucleotide number 686 in exon 1 and a mutation (Y486D) at 
nucleotide number 1456 in exon 5 can be detected using nucleic 
acid probes. 

The number of nucleotides in DNA fragments for these 
15 nucleic acid probes is at least 8, normally within the range 
of 10 to 50, and preferably from 15 to 30. If the number 
of nucleotides of a probe exceeds the aforementioned numbers 
by too many counts, it will be difficult for the probe to 
hybridize to single-strand DNA, and if the number of 
20 nucleotides is too small the hybridization specificity will 
decrease . 

More specifically, an oligonucleotide having the base 
sequence T C AG AG AC N GAG CAT T T T (SEQ ID NO: 2) can be used as 
a probe for detecting a G71R mutation, an oligonucleotide 
25 having the base sequence TAATTCCCNGTATGAAA (SEQ ID NO: 3) 
can be used as a probe for detecting a P229Q mutation, and 
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an oligonucleotide having the base sequence 
TGGTACCAGNACCATTCCT (SEQ ID NO: 1) can be used as a probe 
for detecting a Y486D mutation. In this case, N represents 
a universal base such as inosine or any of A, T, C and G. 
5 Required chemical substances can also be added to the 

ends of these oligonucleotides, for example, a substance 
to facilitate spotting when preparing a nucleic acid array 
or various labelling substances or the like. 

According to this invention, the probe is not limited 

10 to a DNA fragment having a base sequence set forth in the 
aforementioned SEQ ID NOS : 1 to 3, and includes any probe 
that is just capable of functioning as a probe for detection 
of UGT gene, even if it has a small number of mismatches 
with a template strand. For example, the probe may comprise 

15 a sequence that has been modified by, for example, a 
substitution, deletion and/or addition of up to 2 nucleotides 
in a base sequence set forth in the aforementioned SEQ ID 
NOS: 1 to 3, as long as it has the aforementioned functions 
as a probe. 

20 Each of the aforementioned oligonucleotides employed 

as probes for use in this invention can be easily synthesized 
using an automatic synthesizer , for example, DNA synthesizer 
(Perkin-Elmer Inc. ) , in accordance with an ordinary method, 
and obtained oligonucleotides can also be purified using 

25 a commercially available purification cartridge etc. 
according to necessity. In order to apply the synthetic 
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oligonucleotides to a nucleic acid array in which they are 
immobilized on the surface of a slide glass, the 5 1 -ends 
thereof are also preferably labeled with an amino. 

5 (Nucleic acid array) 

Each of the above probes can be immobilized to the 
surface of a slide glass or the like for use as a nucleic 
acid array (also generally referred to as a "microarray" ) . 
A known method can be applied for preparing the nucleic acid 

10 array, and the method is not particularly limited (e.g., 
see "Idenshi Kogaku Jikken Noto Shita" (Genetic Engineering 
Experiment Notes, The last volume), published by Yodosha 
Co., Ltd., 175-187 (2002)). For example, the array can be 
prepared by spotting on a slide glass coated with aminosilane 

15 using the commercially available arrayer, Affymetrix 417 
arrayer . 

(Preparation of target sample and assay sample) 

According to the method of this invention, it is 

20 possible to easily assess drugmetabolismby glucuronidation 
that occupies an important position in kinetic studies for 
drug development. Thereby, the suitability with which a 
drug can be administrated to be metabolized can be determined . 
A sample to be used as a measurement target is not particularly 

25 limited as long as it is a biological sample, and for example, 
tissue or organs such as liver, kidney, leukocyte or hair 
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may be mentioned. When the expression amount of UGT gene 
in a measurement sample is small, the sample in which a target 
nucleic acid has been amplified by an appropriate 
amplification method such as PCR, LAMP, LCR or NASBA can 
5 be measured. 

An assay sample can be prepared by extracting DNA from 
the target sample for assay and amplifying the DNA by, for 
example, PCR, using a pair of primers that are specific to 
a region in which (a) mutation (s) is (are) to be detected. 

10 More specifically, a primer labeled with fluorescence at 
the 5 '-end (for example, 5 1 -Cy3-labeled oligo-DNA) can be 
used to prepare the fluorescence- labeled sample, which is 
in turn; hybridized with the probe on a nucleic acid array 
to detect directly the hybridization result. 

15 As theprimer for use in sample preparation, for example, 

the following primers can be used. Thus, 
fluorescence-labeled samples can be prepared by amplifying 
the DNAs. 

1) Primer pair for detecting mutation site G71R: 
20 G71R-F 

( C T GC A GC AG AG G G G AC AT G A ) (SEQ ID NO: 4) 
Cy3-G71R-R 

( Cy 3 -AACATTATGCCCGAGACTAAC ) (SEQ ID NO: 5) 

2) Primer pair for detecting mutation site P229G: 
25 P229Q-F 

(CAACCCATTCTCCTACGTG) (SEQ ID NO: 6) 
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Cy3-P229G-R 

( Cy 3 - AGATGCAGAGCTCAATAGGTC ) (SEQ ID NO: 7) 

3) Primer pairs for detecting mutation site Y486D: 

a) Y486D-F 

5 (GCTGGACCT'GGCAGTGTTC) (SEQ ID NO: 8) 
Cy3-Y486D-R 

{ Cy3-TTTCCGGTAGCCATATGCACA) (SEQ ID NO: 9) 

b) Y486D-F2 

(CCGCAGCCCACGACCTCACCTGGT) (SEQ ID NO: 10) 
10 Cy3-Y486D-R2 

( Cy 3 -AGAGGAAACCAATCACGTCCAAGG ) (SEQ ID NO: 11) 

(Detection) 

A commercially available detector can be used to detect 
15 the aforementioned fluorescence labels on a nucleic acid 
array. For example, the fluorescence signal of each spot 
can be detected by scanning using an Affymetrix 428 Array 
Scanner. 

20 (Target drugs) 

As long as drugs to be assayed by the method of this 
invention are glucuronidated by UGT, they are useful for 
assay of their metabolisms . Examples of these drugs include 
diuretic agents such as spironolactone, analgesics such as 

25 acetaminophen, aspirin, floctafenine and indomethacin, 
psychotropic drugs such as haloperidol, carpipramine , 
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lorazepam and amoxapine, anesthetic analgesics such as 
morphine, propofol and opium, the anticancer agent such as 
doxorubicin hydrochloride, the antitussive agent such as 
codeine phosphate, the antiasthmatic agent such as 
5 orciprenaline sulfate, the antiepileptic drug such as 
phenytoin, the antihistamine such as ketotifen fumarate, 
hypotensive agents and therapeutic agents for angina 
pectoris such as carvedilol and propranolol hydrochloride, 
the lipid metabolism improving agent such as aluminium 
10 clofibrate, and the therapeutic agent for Alzheimer's 
disease such as donepezil hydrochloride. 

(Examples) 

Hereunder, the present invention is illustrated in 
15 further detail by the following examples. However, the 
invention is not limited to these examples. 

(Example 1 Preparation of nucleic acid array) 

DNA chips were prepared by synthesizing 5 1 -amino 

20 modified oligonucleotides having the respective sequences 
set forth in SEQ ID NOS : 1 to 12 and then spotting the 
oligonucleotides on the surface of an aminosilane-coated 
slide glass (Sigma Inc.) using an Affymetrix 417 Arrayer. 
Five oligonucleotides were spotted for each kind of 

25 synthesized oligonucleotide. Figure 1 shows the spot 
layout of the prepared array. 
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(Example 2 Preparation of samples) 

Fluorescence-labeled samples were prepared by 
amplifying 7 kinds of assay samples by PCR using as primers 
the 5 1 -Cy3-labeled oligonucleotides and unlabelled 
oligonucleotides described hereafter . A PCR amplification 
product of 150 base pairs was obtained using G71R-F and 
Cy3-G71R-R as a primer pair for detecting mutation site G71R, 
a PCR amplification product of 195 base pairs was obtained 
using P229Q-F and Cy3-P229G-R as a primer pair for detecting 
mutation site P229G, and a PCR amplification product of 187 
base pairs was obtained using Y486D-F and Cy3-Y486D-R as 
a primer pair for detecting mutation site Y486D. The PCR 
conditions were as follows: 



100 pL 

1 |iL of assay sample 

2 0 pmol each 
Ex Taq 

94 °C - 30 sees 
55 °C - 30 sees 
72 °C - 30 sees 
35 cycles 

The reaction products were purified by ethanol precipitation 



Reaction volume 

Template 

Primers 

Enzyme used 

Reaction conditions 



25 (Example 3 Hybridization and detection) 

Each sample prepared in Example 2 was dissolved in 
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12 }iL of hybridization buffer [4x SSC ("4x" represents a 
fourfold concentration of a original solution of 0.15 mol/L 
of NaCl and 15 mmol/L of sodium citrate), 0.2% SDS, 50% 
formamide] , and 10 yiL thereof was then hybridized for 2 hrs 
5 at 42 °C to the nucleic acid array prepared in Example 1. 
After hybridization, the array was washed with buffer (2* 
SSC, 0.2% SDS) for 5 min at 37 °C, washed again with buffer 
(0.2x SSC) for 5 min at room temperature and dried, after 
which fluorescence signals were detected using an Af f ymetrix 
10 428 Array Scanner. The results are shown in Figures 2 to 
8. 

For sample 1, hybridization was observed respectively 
in only the G column of the G71R mutation detection chip, 
only the C column of the P229Q mutation detection chip, and 
15 only the T column of the Y4 8 6D mutation detection chip. This 
indicated that each of these had a normal sequence (Figure 
2) . 

For samples 2 and 3, while hybridization was observed 
in the C column of the P229Q mutation detection chip and 

20 the T column of the Y486D mutation detection chip to indicate 
that each had a normal sequence, hybridization was observed 
in both the A column and the G column of the G71R mutation 
detection chip. Thus, a heterozygous mutation having both 
a normal sequence hybridizing to the G column and a mutation 

25 sequence hybridizing to the A column was confirmed (Figure 
3, Figure 4) . 
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For sample 4, while normal hybridization was observed 
for both the P229Q and Y486D mutation detection chips, 
hybridization was observed in only the A column for the G71R 
mutation detection chip. Thus, a homozygous mutation was 
5 confirmed (Figure 5) . 

For sample 5, while hybridization was normal in both 
the G71R and Y486D mutation detection chips, in the P229Q 
chip, hybridization was observed in the C column indicating 
normal hybridization and also in the A column. Thus, a 
10 heterozygous mutation was confirmed (Figure 6) . 

For sample 6, while normal hybridization was observed 
for both the G71R and P229Q mutation detection chips, for 
the Y486D mutation detection chip, hybridization was 
observed in the T column indicating normal hybridization 
15 and also in the G column indicating mutation. Thus, a 
heterozygous mutation was confirmed (Figure 7). 

For sample 7, in contrast to sample 6, hybridization 
was observed in only the G column for the Y486D mutation 
detection chip. Thus, a homozygous mutation was confirmed 
20 (Figure 8) . 

UGT molecules derived from the same genetic sequences 
as the above 7 kinds of samples were prepared by genetic 
recombination, and after comparing the above results with 
results for the UGT activity thereof measured by using 
25 bilirubin as a substrate, as shown in Table 1 , it was confirmed 
that detection of a mutation in an exon 5 region encoding 



19 



a UGT molecule, particularly a Y486D mutation, makes it 
possible to predict the enzyme activity of the UGT molecule. 
This showed that it is possible to assay an abnormality of 
drug metabolism- Further, it was shown that an abnormality 
5 of drug metabolism can be assayed for more effectively by 
combining this detection with detection of (a) mutation (s) 
in the regions of exons 1 to 4 other than the exon 5 region. 
( (Table 1) DNA chip analysis result and UGT activity 

of corresponding UGT1A1 molecule produced by genetic 
10 recombination 



UGT gene mutation 


UGT relative activity 
(glucronidation activity) 


normal 


1 oo% 


G7 1 R (homozygous) 


3 2% 


G 7 1 R ( heterozygous) 


GO% 


P 2 2 9 Q ( heterozygous) 


1 6% 


Y486D (homozygous) 


3% 


Y 4 8 6 D ( heterozygous) 


36% 



(Example 4) 

For a UGT1A6 molecule for which a mutation in the exon 
5 region was detected in a similar manner to Example 1, the 
15 result of analysis of the mutation in the exon 5 region was 
compared with UGT activity of the UGT1A6 molecule 
corresponding thereto produced by genetic recombination, 
that was measured using 

2-amino-5-nitro-4-trif luoromethylphenol as a substrate . 
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The result is shown in Table 2. 



(Table 2) DNA chip analysis result and UGT activity 
of corresponding UGT1A1 molecule produced by genetic 
recombination 



UGT gene mutation 


UGT relative activity 
(glucronidation activity) 


normal 


1 oo« 


Y4 8 5D (homozygous) 


>1% 



5 

It was thus shown that (a) mutation (s) of not only 
UGT1A1 but also other isoforms can be detected by the method 
of this invention, thereby confirming the effectiveness of 
this invention. 

10 

Industrial Applicability 

As described in the foregoing, according to the method 
of this invention for detecting (a) mutation (s) in common 
exon regions coding for UGT1, it is possible to effectively 
15 detect (a) mutation (s) of UGT1 gene without the need to assay 
individually each of the large number of isoforms thereof, 
enabling effective assessment, prediction and assay with 
respect to the metabolism for a large number of drugs. 
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